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(54) Container conveying system wherein containers are coded 

(57) Containers for rod-like articles are provided with a device, e.g. a transponder, capable of carrying variable coded 
information. Bead and write devices are provided at appropriate positions, e.g. tray fillers and unloaders, to ensure that 
only containers of the correct type and contents are passed for further processing. 

The coded information may also relate to time of manufacture or loading, particularly where the articles are filter 
rods, to ensure unloading of only those containers in which the rods have received adequate curing time. 

A buffer reservoir system having a tray filler (1 4), tray unloader (20), and a tray ha ndiing system (34) includes a 
transfer member capable of transferring trays between different positions of the tray handling system and a static 
trolley. The transfer member may comprise a robotic or other programmable member. 




The drawings originally filed were informal and the print here reproduced is taken from a later filed formal copy. 
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SPECIFICATION 

Conv yor system for r d-IHce articles 

5 This invention relates to a conveyor system for rod-like articles, particularly articles of the tobacco industry 5 
such as cigarettes or filter rods. 

In the cigarette industry it is common to link a machine for producing rod-like articles, e.g. a cagarette 
making machine orfilter rod making machine, to a receiving machine, e.g. a cigarette packing machine or 
filter rod pneumatic distribution system, byway of a conveyor system which includes a buffer reservoirfor 
10 accommodating temporary differences in supply and demand. Such conveyor systems are known in which 10 
the buffer reservoir comprises means for loading and unloading containers. Examples of such systems are 
disclosed in British patent specifications Nos. 1404142 and 1 557458. It is also known, for example from British 
patent specification No. 1404 141, to convey containers in trolleys for transfer to or from the buffer reservoir. 
British patent specifications Nos. 2142894, 21 57252, 21 57253 and 2171 971 also relate to conveyor systems 
15 for rod-like articles which include or co-operate with container handling equipment intended to provide a 15 
buffer reservoir facility between an article delivery device and an article receiving device. The disclosures of 
said specifications are hereby incorporated herein in their entireties. 

The present invention is particularly, but not exclusively, concerned with equipment for conveying con- 
tainers for rod-like articles such as container loading and/or unloading machines and/or buffer reservoirs for 
20 containers. 20 
According to one aspect of the invention a container conveying system comprises means for loading 
containers, means for unloading containers, means for coding a container according to its contents, and 
meansfor reading the code on a container before unloading it. The system may include means for sending an 
alarm or reject signal if the reading means detects an incorrect code or no code. The signal may be used to 
25 operate means for ejecting a container orfor preventing unloading of the container. The code may include 25 
Information other than relating to the contents of the container, e.g. container type, required delivery posi- 
tion, orientation, etc. 

An erase head may be provided at or downstream of the means for unloading containers, so that empty 
containers are uncoded (except for any container type code or other variable not relating to contents). This 

30 aliowsflexibility in use of empty containers. 30 
Means for reading codes may be located at other container conveying positions, e.g. at positions where 
containers may be delivered to a container conveying means otherthan at a container loading means. For 
example, in a buffer reservoir system including containerconveying means linking container loading and 
unloading means it may be required to deliver articles to the system from an external source, and in that case 

35 the container delivery means may include meansfor reading the code of a container and be prop rammed not 35 
to allow delivery unless the code is acceptable. Such code reading means may be automatically programmed 
to accept containers bearing only thesame code as is written at or adjacent a container loading means of the 
buffer reservoir system. 

The code may be provided on a magnetic strip attached to each container in the same position. The read, 
40 write, and erase heads are in that case appropriate magnetic heads. Alternatively, the code may be provided 40 
by a transponder attached to each container, and in that case the heads comprise appropriate receiving or 
transmitting units. A central computer or the like may provide common coding information to each of the 
heads. 

According to another aspect the invention provides a containerconveying system, particularly for con- 
45 tainers for rod-like articles of the tobacco industry, comprising at least one device for receiving coded inform- 45 
ation from a container or its contents, means for determining whether said information corresponds with 
predetermined information relating to container contents, and at least one container conveyor responsive to 
a control signal generated by or in response to a signal from said determining means. The device may 
comprise means for reading indicia carried by the container. The indicia may be stored electronically. At least 
50 one container may be provided for carrying a transponder for storing indicia. In that case the device may 50 
comprise a radio frequency receiver. Alternatively the indicia may be stored magnetically and the device may 
comprise appropriate reading means. 

In general the system may comprise a container carrying means for storing variable information, and 
meansfor passing a signal to the storing means. The signal maybe an interrogating signal which causes the 
55 storing means to release the information. The signal passing means may comprise meansfor passing a 55 
signal to the storing means to change the stored information. The signal passing means may be a radio 
frequency transmitter. 

The stored information may relate directly to container contents. Alternatively the information may iden- 
tify a container and the determining means may comprise processor means for linking coded information 
60 identifying a container with information relating to its contents. 60 
The device for receiving coded information may be arranged to read the information directly from con- 
tainer contents. Forthis purpose the contents may consist of rod-like articles which are marked during manu- 
facture with readable indicia, e.g. a barcode, preferably printed using organo-phosphor or other material not 
readily visible in ordinary light. The device should be of a type adapted to read the indicia. 
65 According to a further aspect the invention provides a system for conveying containers for rod-like articles, 65 
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including at least one container carrying an identifying means, said means identifying or being capable of 
identifying at least one parameter relating to or associated with said container, at least one system device 
capable of interaction with said identifying means, whereby an information carrying signal may be transfer- 
red betw en said means and said device, preferably when said means and said device are in reasonably close 
5 proximity, and at least one system conveyor responsive to a control signal generated in response to the 
nature of said information carrying signal. 

The interaction between said identifying means and said system device preferably is or potentially is two- 
way, so that a container identifying means may receive signals from a system device and store information 
carried by the signals, e.g. the identifying means may comprise a magnetic strip or a transponder orsimiiar 

10 device, and so that a system device (not necessarily the same device) may receive signals from, e.g. read, the 
information carried by the container identifying means. 

The container identifying means may merely identify a particular container and/or its position, and this 
information may be linked to a system memory unit, e.g. in a microprocessor, which unit carriesfurther 
information associated with the container and/or its contents. Alternatively, the identifying means may itself 

15 carry some of the further information and may be programmable, particularly where it comprises a magnetic 
strip or a transponder or similar device. 

According to another aspect of the invention a containerfor rod-like articles is provided with means for 
storing readable information relating to the container and/or its contents, said storing means being arranged 
to respond to transmitted (e.g. radiated) signals to change the information stored. Preferably the storing 

20 means comprises means which is programmable or readable by an appropriate device associated with a 
system for conveying containers. The storing means may comprise a magnetic strip or a transponder. The 
containeris preferably incorporated in a conveyor system including at least one device capable of changing 
said variable information and at least one device capable of responding to said information. 
According to a further aspect of the invention a container conveying system includes first conveyor means 

25 for a containerfor rod-like articles, second conveyor meansfor a containerfor rod-like articles, and means for 25 
transferring a container between a plurality of positions of said first conveyor means to at least one position 
of said second conveyor means, the transferring means including a container engaging member movable to 
said positions. The container engaging member may be movable to a plurality of positions of said second 
conveyor means. 

30 Preferably thecontainer engaging member comprisescontainersensing means, and may comprise a 30 
roboticorotherprogrammable member. In a preferred arrangement thetransferring means includes means 
for moving the container engaging member so that any position in a particular space which is normally 
accessible by a container on said first or second conveyor means may be reached by the member. One 
convenient way of achieving this isto allow the member movement in directions at right angles in a hori- 

35 zontal plane andalso to allowvertical movement to displace this plane upwards ordownwards. Rotational 35 
movement of the member about one or more axes (e.g. horizontal and vertical) may also be provided. Inthis 
way the contai ner engaging member may engage contai ners in any expected position, a nd the precise loca- 
tion of that position (within the total range of possible movement of the member) is not critical. 
In a preferred arrangement the first conveyor means comprises a conveyance, e.g. a trolley, for a plurality 

40 of containers, and the second conveyor means comprises one or more endless band conveyors leading to or 40 
from a container loading and/or unloading station. The second conveyor means may further include sub- 
sidiary delivery or receiving conveyors associated with said endless band conveyors. Thus, the conveyance 
may be located in a convenient stationary position adjacent the container loading and/or unloading station, 
and thetransferring means used to transfer containers, which may be empty or full, between the conveyance 

45 and the endless band conveyors. The transferring means moves along the conveyance to detect and remove 45 
a container and transfer it to an appropriate place on the second conveyor means (either directly or to a 
subsidiary delivery conveyor). Conversely, movement from the second conveyor means to the conveyance is 
performed in a similar manner. One way in which the transferring means may detect a container (and distin- 
guish between, for example, a correctly filled container and an empty container) is if the containers carry 

50 meansfor storing variable information as described above; the transferring means is then provided with 50 
appropriate reading means. 

In one preferred arrangement the second conveyor means comprises first and second band conveyors 
linking container loading and container unloading means and said first conveyor means comprises a trolley 
located adjacent to and parallel to said first and second band conveyors. The transferring means may com- 

55 prise a gantry or similar system including a plurality of motor/control units movable relative to a stationary 55 
part of the gantry system and imposing on the container engaging memberthe required degrees of move- 
ment.Thus, the gantry system may include beams or other guides extending in three directions at right 
angles to one another and the mounting of the container engaging member may include provision for rotati- 
onal movement about vertical and horizontal axes, thereby providing for access to any expected container 

60 position. 60 
The container transferring means may incorporate means for reading a code on a container. Thus, the 
container engaging mean's may carry code sensing means. Preferably the code sensing means is automatic- 
ally programmed so that the transferring means transfers only those containers bearing the correct code .g. 
no c de for empty containers. The code sensing means is a convenient way of allowing thetransferring 

65 means to distinguish between empty andfull containers and to checkthe orientation of the container. When 65 
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the transferring means detects an unacceptable container code it may be arranged to move that containerto 
a position where it may be inspected and/or removed by an operator, e.g. an incorrectly coded tray may be 
placed on the floor adjacent a trolley in a system where the transferring means is transferring trays between a 
tray buffer reservoir and a trolley. The code position may also be of use in alignment of the container engag- 
5 ing member, e.g. so that a gripper arm of a robotic member g rasps a container in a correct position. 5 
According to a still further aspect of the invention a conveying system for rod-like articles of the tobacco 
industry comprises an article delivery device, an article receiving device, first conveyor means for conveying 
articles from the article delivery device to a container loading station, second conveyor means for conveying 
articles from a container unloading station to the article receiving device, container conveying meansfor 

10 conveying containers containing articles from said loading station to said unloading station, and control 10 
means for determining the conveyance rate of said container conveying means, whereby articles passfrom 
said delivery device to said receiving device in a predetermined minimum time. In a preferred arrangement 
the article delivery device is a filter rod making machine and the article receiving device is a pneumaticfilter 
rod distribution unit. The container loading and unloading devices may respectively comprise tray filling and 

15 unloading units, and may form part of a system similar to that of Molins MATCH. 15 
The control means, which preferably comprises a programmable unit such as a microprocessor, may 
include means for delaying passage of containers, where necessary, to ensure a minimum elapsed time 
between manufacture and delivery. For example, the microprocessor could monitor the movement of con- 
tainers through known locations in association with a generated time signal to ensure the predetermined 

20 minimum elapsed time. The container loading station may include a write unit forming part of saidcontrol 20 
means for coding each container as it is filled with a time or other code related to the time of manufacture or 
loading of the filter rods contained in the container. The container unloading station may correspondingly 
have a read unit arranged to read the codes on successive containers and to generate a pass signal only if the 
code read indicates that sufficient time has elapsed since such manufacture or loading. The read unit may 

25 therefore include or be linked to means for comparing a code carried by a container with a current time 25 
signal. The control means may further include means for delaying a container until an acceptable result of 
said comparison is acheived. 

The control means may be programmable so that an acceptable delay can be stored in memory. The write 
unit may code each container with information adiditonal to the time of loading or manufacture of itscon- 

30 tents. For example, each tray may carry a code indicating the brand or type of its contents; the read unit is 30 
then programmed to accept only the correct brand or type, so that accidental mixing of brands or types can 
be avoided. Thus, the control means may em body the other aspects of the present invention relating to 
control of passage of containers according to information carried by or stored in relation to the containers. 
In a preferred arrangement the container conveying means may include means for storing and conveying 

35 containers at a rate appropriate to said predetermined minimum time, and means for storing and conveying 35 
additional containers. Thus said container conveying means is capable of providing a so-called delay line 
and has additional capacity for providing a reservoir for articles in containers when required. In this way if the 
rate of the article delivery device exceeds that of article receiving device articles may be progressively stored 
in the container reservoir, until the latter is full. Conversely, if the rate of the article receiving device exceeds 

40 that of the article delivery device the number of containers in the delay line is reduced, the control means 40 
ensuring that each container is delayed sufficiently before it is unloaded and its contents passed to the 
delivery device. 

The invention will be further described, byway of example only, with reference to the accompanying 
diagrammatic drawings, in which : 
45 Figure 7 is a side view of a conveyor system for filter rods, 45 

Figure 2 is a plan view of the system of Figu re 1, 

Figure 3 is a plan view of another conveyor system for filter rods, 

Figure 4 is a plan view of a cigarette making complex, 

Figure 5 \s a sectional view on the line V - V in Figure 4, 
50 Figure6\sa perspective view of atray handling system, 50 

Figure 7is a further perspective view of the system of Figure 6, 

Figure Sis a side view of the system of Figure 6, and 

Figure 9 is an end view of the system of Figure 6. 

In the system of Figures 1 and 2 filter rods produced by a filter rod making machine 1 0 are conveyed in 
55 multi-layer stack formation along a first conveyor path 12 to a tray filling machine 14 in which all filter rods 55 
received from the path 12 are loaded into trays 16. Filled trays 16 are conveyed along a full tray conveyor 18 to 
a tray unloader 20 at which successive trays are unloaded and their contents delivered to a second conveyor 
path 22. The path 22 conveys the unloaded filter rods from the tray unloader 20 to a filter rod pneumatic 
distribution unit 24 from which the filter rods are pneumatically conveyed along pipes 26 to filter cigarette 
$0 assembling machines (notshown). Empty trays 28 are returned to the tray filler 14from the tray unloader20 60 
along an empty tray conveyor 30. 

The tray filler 1 4 and tray unloader 20 and the tray conveyors 1 8 and 30 constitute a unit 34 which is 
basically similar to the buffer reservoirs of the systems described in the above-mentioned British patent 
specification No. 21 71971. Note, however, that there is no direct conveyor path for rod-like articles in multi- 
65 layerstackformation between the paths 12 and 22, i.e. the section of conveyor indicated in dotted lines at 32 65 
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in Figure 1 which is present in systems in which the unit 34 acts as a buffer res rvoir in a by-pass mode is 
absent in the present system. The unit 34 includes a device 36 for inserting full trays 1 6 onto the conveyor 1 8, 
and a device 38 for removing full trays from the region of tray unloader 20; these devices may be substanti- 
ally similartoth se disclosed in said specification No. 2171971. 
5 The details of the unit 34 may be substantially similar to any of the buffer reservoirs and associated con- 5 
veyors disclosed in the above-mentioned British Patent specifications Nos. 2142894, 21 57252, 21 57253 and 
2171 971 , to which reference is directed. The unit 34 constitutes a delay line and reservoir for filter rods 
produced by the filter rod making machine 10. 
The tray filler 1 4 includes a coding device 40 which is programmed or otherwise supplied with data to 

10 enable it to apply a code to each tray which is loaded. The code records the brand type and time (which may 10 
be time of loading or derived time of manufacture of contents). Each full tray 1 6 delivered to the conveyor 1 8 
passes a code reading device 42 before being elevated into the tray unloader 20. The device 42 is pro- 
grammed or otherwise arranged to accept only those trays 16 with codes which indicate the correct brand of 
filter rod and also which indicate a time of loading (or manufacture) which is sufficiently early for adequate 

1 5 curing of the filter rods. Typically the delay between coded time and actual time at the reading device 42 15 
should be such as to allow at least 20 minutes curing between manufacture at the machine 1 0 and delivery to 
the unit 24. If the delay is not yet sufficient, elevation into the tray unloader 20 and subsequent unloading is 
delayed until sufficient time has elapsed. If the brand is Incorrect then the tray may be rejected via the device 
38, and/or an alarm may be sounded to call an operator to remove the tray (either from the device 36 orthe 

20 device 38) and/or the device 36 may be rendered inoperative until the tray is removed from the device. 20 
The code writing and reading devices 40, 42 are under control of electronic circuit means 44, including a 
programmable device such as a microprocessor, having means for generating a clock signal which maybe 
used by the write device 40 and also means for comparing a code read at the device 42 with the current clock 
signal. Coding of the trays may be byway of magnetic strips, transponders, or other suitable means carried 

25 bythetrays.Suchmeansisshownat17inFigure1. 25 
The length of the conveyor 18 determines the maximum number of trays which may be accommodated. 
This also depends on the length of the filter rods. Typically 25 trays of 1 00 mm filter rods may be accommoda- 
ted. A length corresponding to six trays may be reserved for reservoir capacity, so that a queue of 19 trays is 
normally present on the conveyor 1 8 forming part of the delay line. Assuming also that at least one full tray is 

30 present in the tray filler 14 and at least three full trays are atvarious positions in the tray unloader 20, thetotal 30 
delay line in trays comprises 23 trays. This corresponds to 92,000 filter rods. The conveyor paths 1 2 and 22 
hold about 30,000 filter rods, so that th e total delay line contains about 1 22,000 rods. At cu rrent speeds of 400 
metres and 4,000 cuts per minute this represents a delay of about 30 minutes. Even at f utu re projected speeds 
of 600 metres and 6,000 cuts per minute the delay would still exceed 20 minutes. 

35 An alternative system is shown in Rgure 3. This operates in the same way as that of Figures 1 and 2 but has 35 
a shorter first conveyor path 46 and a shorter second conveyor path 48. The system of Figures 1 and 2 may 
have an advantage that it may be converted for use of cigarettes somewhat more readily that that of Figure 3, 
e.g by provision of a conveyor section 32 and appropriate reprogramming of the control unit including the 
circuit means 44. Certain additional sensors, notably at the junctions formed by insertion of the section 32 

40 would also be required. 40 
Note that both systems have the advantage that filter rods are automatically and necessarily loaded into 
trays. Thus, if it is required to deliverfilter rods by way of trays to some filter cigarette assembling machines, 
particularly those machines in the vicinity of the system, the unit 34 may be arranged so that full trays may be 
removed by the device 38for supplying those machines. Particularly if operation in this mode is contempla- 

45 ted, the trays used should have a provision forinsertion of slats attheirtops. 45 
Code writing devices may be provided at or adjacent tray fillers independently associated with cigarette or 
filter making machines. Similarly code reading devices may be provided at or adjacent tray unloaders inde- 
pendently associated with filter rod assembling machines or cigarette packing machines or pneumatic filter 
rod distributing stations. 

50 Further code writing and/or reading devices may be provided in one or more stand-alone units which may 50 
be located as required to provide a facility for use with existing systems lacking the present facilities of the 
invention. Such stand-alone units may be readily portable. 

In Figure 4 a cigarette conveying system 110 links a cigarette making machine 112 and filter cigarette 
assembling machine 1 14to a cigarette packing machine 1 16 and packet wrapping machine 1 1 8. The system 

55 1 1 0 includes a tray buffer reservoir unit 120. The unit 1 20 comprises a tray fi Her 1 22 and tray unloader 1 24 55 
with a tray transport system 1 26 linking the tray filler and tray unloader. The system 1 26 includes a conveyor 
1 28 for moving empty trays from the tray unloader 1 24 to the tray filler 122, and a conveyor 1 30 (beneath the 
conveyor 128)for moving full trays from the tray fillerto the tray unloader. The system 126 further includes a 
device 132for introducing full trays onto the conveyor 130 and a device 134 for removing full trays from the 

$0 region of thetray unloader 124. The tray transport system 126 is generally similar to that disclosed in British 60 
patent specification No. 21 71 971 . 

Referring also to Figure 5, the system 1 1 0 includes a main conveyor 1 36, on which cigarettes in massflow 
stackformation are moved from the assembling machine 1 1 4 towards the packing machine 1 1 6. Subsidiary 
conveyors 138, 140 extend respectively between the main conveyor 136 and the tray filler 1 22 and tray unloa- 

65 der 124. Each of the conveyors 138, 140 includes twisted down-drops 142, 144and generally horizontal 65 
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portions 1 46, 1 48 at right angles to the conveyor 1 36. 

The cigarette conveying part of the conveyor system 1 1 0 is generally similar in construction and operation 
to that of British patent specification No. 21 57252, to which reference is directed for details. The reservoir unit 
1 20 is similar in function to the reservoir units disclosed in British patent specification No. 21 42894, part- 
5 icularly the embodiment of Figures 12-16, and British Patent specification No. 21 71 971 , to which specifica- 5 
tions reference is directed for details. The tray filler 1 22 and tray unloader 1 24 may be similar in operation to 
those described with reference to said Figures 12-16. 

Referring to Figure 4, full and empty trays may be transferred between the unit 1 20 and other similar uni ts 
or other tray fillers and/ortray unloaders by way of a trolley 50 capable of holding a number of trays 52 and 
10 being movable on a path 54. In orderto ensure that only the correct trays containing the correct product are 10 
introduced to the unit 1 20 a tray security system is incorporated. This provides that each tray carries a mag- 
netic strip or transponder in a location which is convenient for interaction with read, write, and erase heads 
which are provided at appropriate positions at the unit 120. The magnetic strip or transponder can be coded 
on four positions or lines or channels asfollows: 

15 15 

Line Code No of Variables 

1 Tray size and type 10 
{permanent code) 

2 Cigarettes or Filters 2 

20 3 Cigarette size and brand name 100 20 

or 

Filter size, type and denier 
oftow 

4 Othervariables 10 

25 25 
Line 1 is a permanent code. Lines 2, 3, and 4 are appropriately coded by a write head 56 at the exit of the tray 
filler 1 22 (ie on delivery of a full tray onto the conveyor 1 30), There may be provision for operator intervention 
to cause the write head 56 to apply a reject code to a tray (e.g. the operator may notice a partly or incorrectly 
filled tray). A read head 58 is positioned at thefull tray entry position 132 and a further read head 60 is 

30 positioned at the entry to the tray unloader 1 24. The further read head 60 provides additional security in the 30 
event of an operator by-passing the normal entry device 32 and, for example, placing an incorrect tray on the 
conveyor 130. The read heads 58 and 60 are programmed to give a reject and/or alarm signal in the event of 
an incorrectly coded (including uncoded) tray being read. In the case of the read head 58, associated with the 
full tray entry device 1 32, an operator may withdraw an incorrectly coded tray from the device following a 

35 signal activated by the read head, and/or the device 132 maybe rendered inoperative until the incorrectly 35 
coded tray is removed. Information concerning such an incorrect tray or the reading of the code itself may be 
used to cause the tray to be passed to and ejected by the full tray removal device 1 34. Trays with a reject code 
applied by the write head 56 may be automatically directed to the removal device 134. 
On exit from the tray unloader 124 empty trays are decoded (at lines 2, 3 and 4) by a write or erase head 62. 

40 This allows flexibility in use of empty trays. A read head 64 (for empty trays) is located at the entry to thetray 40 
filler 122. The presence of the tray type coding inline 1 ensures the correct tray is being used. Correct 
presentation of a tray to or in the unit 1 20 is checked by presence of a line 1 code (i.e. if no line 1 code is read 
by either of the heads 58 or 60 the tray will be rejected). 
The read and write (and/or erase) heads 56, 58, 60, 62 and 64 may be connected to and programmed by a 

45 central computer. 45 
When using trolleys 50 to deliver trays 52 along path 54 or other similar paths the trays 52 may be obtained 
from otherunrts similar to the unit 120 or may be obtained from separate tray fillers or tray unloaders. Itis 
therefore desirable that separate, stand-alone tray fillers are provided with write heads and separate stand- 
alone tray unloaders provided with read and erase (write) heads. In the case of delivery of filter rods by 

50 means of trays to a filter assembling machine the tray unloader at the filter assembling machine should also 50 
be provided with read and erase heads. 

In orderto allow use of wrongly coded or uncoded trays in exceptional circumstances (e.g. during servic- 
ing or testing) a manual tray coder or decoder and/or a manual override facility may be provided for the unit 
120. 

55 Each conveyor 128, 130 of the unit 120 may hold up to about 20 trays. With standard size trays (holding 55 
4,000 cigarettes) the maximum capacity of the unit 120 is therefore 60,000 cigarettes. By providing for trans- 
fer of full (and empty) trays from a trolley 50 it is possible effectively to increase the capacity of unit 120 
directly by the capacity of the trolley, and Indefinitely by replacement of the trolley. An automatic system for 
transferring trays between the unit 120 and a trolley 50 is shown in Figures 6 and 7, where parts similar to 

g0 parts shown in Figure 4 have been given similar reference numbers. 60 
Movement of trays between thetrolley 50 and the unit 1 20 is effected by a robotic tray g ripper 70 movable 
on three (x, y, z) axes on a gantry system 72. The gripper 70 comprises pivoted arms 74 and a control/motor 
unit 76 mounted on a vertical support 78. A further control/motor unit 80 including a suitable drive connec- 
tion with the support 78 is movably mounted on a cross-beam 82. The unit 80 allows and provides rotational 

65 movement of the gripper 70 by rotation about the longitudinal axis of support 78. Further motor units 84at 65 
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each end of the cross-beam 82 are capable of movement together along parallel gantry airders 86 It m™ h» 
seen therefore, thatthegn^ 

the girders 86, in a y-axls direction by movement of the unit 80 alona th* h«mM ?Z • . ! • ng 
a substantially vertical movement ofttesupporSS 
5 aboutavertical axis is provided by further action of Semlff{SSw2S^ r T tt I^ n 
andalsolimited pivotal movemem 

Figures 8 and 9 showfurther details of the system of Figures 6 and 7. In Figure 8 the orinn^r 7n ;= . 
°'theemptytrayconveyor12ainRgure9theW 

and atthe level of thefull tray conveyor30 in its dotted linepositfon ° f thetr °" ey 50 ,n ,tsfu " ""epos.t.on 
10 The gr.pper 70 is provided with appropriate sensors common to robotic systems to allow it to detPetth* 
presenceofatray within a range of expected positions, adjust its own position to one a3 
actual position of the tray, and subsequently to gripthe tray with a force sufficient to "liabMtft S^Sl 
w.thout damage and place it in a known location. Since the unit 120 is S^^taSfflSJS^ 
position of thetrolley 50. This may be located sufficiently accurately by dJS^or^^^^^ 
15floor(sothatmanualpositioningis P ossible).Theflripper70mayhLaadev^^ 

One feature of the system is that the trolley 50 isstatic. The gripper 70 and accompanXa robotic sen^r^ 

location of the trolley). The space required to be set aside for a trolley in a transfer oositlon I TthZ^Z 

onSerlfmc 7^ a tha r he K 9n ' P ? er J° ca " reaCh a certain dist ance onto the full tray conveyor 130. One of the 
SEIITk *en be ra.sed as shown in the dotted line position, and the gripper70subsequentlv 
withdrawn by generally horizontal movement. Finally the tray 52 may be oushec tcomni^^^ 
25veyor130byloweringthegri PP er70s.ightlyand P usLg^ 

automatic sideways feed conveyorforthedevice 132,sothatthegriDoer 70 is renuirprf^rBTw^w ..u. 
aoconv^or^ 



Asnoted, normaNy the gn PP er70 will deliver full trays in the region of the device 132 and receive full travs 
n the reg.on of the device 134. Empty trays may be received and deposited directly on the con™ "8 
(where access .s easier), appropriate optical or other sensors being provided S?rii^EZta2thP 
presenceofanemptytrayoraspacedependingonwhetheritistrLsferringfro^ 
35 N °™ a »yasfulltraysareremovedfromtheunit^ 

operating system of the control unit forthe system of Figures 6-9 will be programmed accordinq[y 

As indicated in Figure 8, the conveyor 128 is inclined downwardly (at approximmefvone and a half de 
grees) and the conveyor 1 30 is also angled downwardly (at approximately thre ^deq LsTT^efuii f Ivtt 

40 mcl.ned more than the conveyor 130, so that trays are inclined at about 20 degrees to the vert eel The orion^r 

instruct anoperatorto take a full trolley to another (named) unit 120 orto a store Prided to 

50 Each of the trolleys 50 preferably contains about 1 5 trays. Instead of a single tier trolley a two tiertrollev 
maybeprovidedwithan upper level for empty trays and a lower level for full trays. 

The gnpperJO need notactuallygri P trays. It may engage with appropriate elements e a ledoesnrrih* 
Instead of providing that each tray should carry detailed coding information it is possible toa rr fl nn«th a t 
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status of the tray corresponds with the programmed requirements for unloading of the tray (e.g. correct 
contents for the unloaded or adequate eta psed curing time) will the microprocessor control sequence con- 
tinue and allow the tray to be unloaded. 

In the systems of Figures 1 to 3 the writing device 40 corresponding to the write head 56 in the systems of 
5 Figures 4 to 9; similarly the reading device 42 corresponds to the read head 60. Devices corresponding to the 5 
write head 62 and read heads 58 and 64 may be provided in the systems of Figures 1 to 3 and used in a 
substantially analagous way to that described with reference to Figures 4 to 9. Such devices are respectively 
indicated at 1 62, 1 58, and 1 64 in Figures 1 and 2. 

A modified system for coding tray data is as follows: 

10 10 

Data Variables Hex Digits 

Tray size and type 1 5 1 

Cigarette orFilter 2 1 

Cigarette size and brand 

15 or 15 
Filter size, type, tow denier 99 2 

Identity of making machine 99 2 

Date 8ttime of code writing Month, day, hours, 

minutes 8 
20 Other 1 20 

15 

The system may be arranged for input and output of codes via a processor In which stored codes are linked 
to alphanumeric codes, e.g. for brands, already used by a user; such linking may be by way of look-up ta bles 

25 held in memory locations accessible by the processor. This is convenient in that the user may already be 25 
familiar with his own alphanumeric codesfor brands and other data to be stored. 

Where the device carrying the coded information is a transponder this may be a robust industrial grade 
proprietary unit encapsulated in a plastics case. One currently available unit has dimensions 64 x 43 x 100 
mm. This may be fixed to the outer side wall of a tray, and in a currently preferred arrangement the fixing 

30 position is approximately 100 mm above the base on the side which passes the read/write devices on con- 30 
veyors18and30in Figure 2. 

Transponders may be coded by low frequency transmisison. Typically the transponder may comprise a 
so-called tag having tuned circuits for transmitting and receiving. Typical transmitting and receiving frequen- 
cies are 132kHz and 66kHz respectively. Also incorporated within the transponder may be a primary battery 

35 (e.g. lithium cell) and a microchip having some RAM. The write/read heads may thus comprise transmitters/ 35 
receivers each having a local microprocessor controlled interface unit for encoding purposes. The transmis- 
sion and receiving range of the transponder and the read and write devices need only be relatively short, e.g. 

100 mm, and is preferably polarised and relatively directional: this is helpful in avoiding interference and 
incorrect readings. 

40 The data to be encoded |s determined by a central microprocessor (e.g. unit 44 in Figures 2 and 3 and until 40 

101 in Figure 4) and communicated to each of the local microprocessors via the interface units. An operator's 
control panel may be used to input data to the control microprocessor. This may have a limited alphanumeric 
input panel and a display panel which can indicate at least whether a read/write operation has been success- 
fully completed and, preferably, the status of the predetermined information, the location and nature of any 

45 reading which does not correspond with the expected predetermined information, and a read-out of codes 45 

being input (preferably with input prompts such as a menu). 
The central microprocessor (which may also control other functions relating to the container reservoir unit) 

may include a communications port linked to a central computer for the factory. In normal circumstances 

data will be supplied to each central microprocessor direct from the central computer and this will take 
50 precedence over any data entered in the local operator's control panel unless such precedence is overridden. 50 

Access to any such overriding facility is limited. 

CLAIMS 

55 1. A container conveying system, particularly for containers for rod-like articles of the tobacco industry, 55 
comprising at least one device for receiving coded information from a container or its contents, means for 
determining whether such information corresponds with predetermined information relating to container 
contents, and at least one container conveyor responsive to a control signal generated by or in response to a 
signal from said determining means. 

60 2. A system as claimed in claim 1, wherein the device comprises means for reading indicia carried by the 60 
container. 

3. A system as claimed in claim 2, wherein the indicia are stored electronically. 

4. A system as claimed in claim 3, further Including at least one container carrying a transponderfor 
storing indicia. 

65 5. A system as claimed in claim 4, wherein the device comprises a radio frequency receiver. 65 
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6. Asystem as claimed in claim 2, wherein the Indicia are stored magneticallyandth device comprises 
means for reading magnetically-coded information. 

7. A system as claimed in any preceding claim, including at least one container carrying means for stor- 
ing variable information, and means for passing a signal to said storing means. 

5 8. A system as claimed in claim 7, wherein said signal passing means comprises meansfor generating an 5 
interrogating signal to cause said storing means to release said information. 

9. Asystem as claimed in claim 7 or claim 8, wherein said signal passing means comprises meansfor 
passing a signal to said storing means to change said stored information. 

1 0. A system as claimed in any of claims 7 to 9, wherein said signal passing means comprises a radio 

10 frequency transmitter. 10 

1 1 . Asystem as claimed in any preceding claim, wherein the container conveyor is arranged to convey 
containers to a container unloading position. 

12. Asystem as claimed in any preceding claim, wherein the information relates directly to container 
contents. 

15 13. Asystem as claimed in any preceding claim, wherein the information identifies the container and the 15 
determining means comprises processor meansfor linking coded information identifying a container with 
information relating to its contents. 

14. A container conveying system, particularly for containers for rod-like articles of the tobacco industry, 
comprising means for loading containers, means for unloading containers, means for coding a container 

20 according to its contents, and means for reading the code on a container before unloading it. 20 

1 5. A system as claimed in claim 14, wherein the reading means is connected to meansfor generating an 
alarm or reject signal if the reading means detects an incorrect code or no code. 

16. A system as claimed in claim 1 5, wherein the signal generating means is connected to container 
ejecting means. 

25 17. A system as claimed in any of claims 14 to 16, including means for erasing or changing a code on a 25 
container after unloading it, 

1 8. A system as claimed in any of claims 1 4 to 1 7, wherein the coding means is located at or adjacent the 
loading means. 

19. Asystem as claimed in any of claims 14 to 18, wherein the code reading means is located at or 

30 adjacentthe unloading means. 30 

20. A system as claimed in any of claims 1 4 to 1 9, wherein the coding means and code reading means are 
linked to a common processor unit 

21 . A system as claimed in any of claims 14 to 20, wherein the code means comprises a radio frequency 
transmitter. 

35 22. Asystem asclaimed in any of claims 14to 21, wherein thecode reading means comprises a radio 35 
frequency receiver. 

23. Asystem asclaimed in claim 21 or claim 22, including at least one container carrying a transponder 
for receiving coded information from the coding means. 

24. Asystem as claimed in any of claims 14 to 23, incorporating asystem asclaimed in any of claims 1 to 

40 13. 40 

25. A container conveying system, particularly for containers for rod-like articles of the tobacco industry, 
including at least one container conveyor and at least one container carrying means for storing readable 
information relating to the container and/or its contents, said storing means being arranged to respond to 
transmitted signals to change the information stored. 

45 26. A container conveying system, particularlyfor containers for rod-like articles of the tobacco industry, 45 
comprising first conveyor means for a container for rod-like articles, second conveyor means for a container 
for rod-like articles, and means for transferring a container between a plurality of positions of said first 
conveyor means to at least one position of said second conveyor means, the transferring means including a 
container engaging member movableto said positions. 

50 27. A system as claimed in claim 26, wherein the container engaging member is movable to a plurality of 50 
positions of said second conveyor means. 

28. A system as claimed in claim 26or 27, wherein the container engaging member comprises container 
sensing means. 

29. Asystem asclaimed in any of claims 26 to 28, wherein the transferring means comprises a robotic or 

55 other programmable member. 55 

30. A system as claimed in any of claims 26 to 29, wherein the transferring means includes meansfor 
moving the container engaging member so that any position in a particular space which is normally ac- 
cessible by a container on said first or second conveyor means may be reached by the member. 

31 . A system as claimed in any of claims 26 to 30, wherein the container engaging member is movablein 

60 at least two directions at right angles to each other. 60 

32. A system as claimed in claim 31 , wherein the container engaging member is rotatable a Jsout at least 
one axis. 

33. A system as claimed in any of claims 26 to 32, wherein the first conveyor means comprises a convey- 
anc . 

65 34. A system as claimed In claim 33, wherein the transferring means is arranged to transfer empty or full 65 
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containers between the conveyance and the sec nd conveyor means. 

35. A system as claim in any of claims 26 to 34, further including means for loading containers and means 
for unloading containers, wherein said second conveyor means includes endless band conveyor means 
linking said container loading and unloading means. 
5 36. A system as claimed in any of claims 26 to 35, further including means for distinguishing between full 5 
and empty containers. 

37. A system as claimed in any of claims 26 to 37, wherein the container engaging means carries a device 
for receiving coded information from a container or its contents. 

38. A system as claimed in claim 37, wherein the transferring means is arranged to place containers in 

10 different locations according to said information. 10 

39. A system as claimed in claim 37 or claim 38, incorporating a system as claimed in any of claims 1 to 25. 

40. A conveying system for rod-like articles of the tobacco industry, comprising an article delivery device, 
an article receiving device, first conveyor means for conveying articles from the article delivery device to a 
container loading station, second conveyor means for conveying articles from a container unloading station 

15 to the article receiving device, container conveying means for conveying containers containing articles from 15 
said loading station to said unloading station, and control meansfordetermining the conveyance rate of said 
container conveying means, whereby articles pass from said delivery device to said receiving device in a 
predetermined minimum time. 

41 . A system as claimed in claim 40 wherein the control means includes means for delaying passage of 

20 containers, where necessary, to ensure a minimum elapsed time between manufacture and delivery. 20 

42. A system as claimed in claim 40 or claim 41, wherein the control means is arranged to monitorthe 
movement of containers through known locations in association with a generated time signal to ensure that 
said predetermined minimum time has elapsed. 

43. A system as claimed in any of claims 40 to 42, wherein the control means includes means for record- 

25 ing time or other information related to time of manufacture or loading of articles in a container. 25 

44. A system as claimed in claim 43, wherein the control means includes a write unitfor coding each 
container at or adjacent the loading station. 

45. A system as claimed in claim 44, wherein the control means includes a read unit at or adjacent the 
unloading station. 

30 46. A system as claimed in claim 45, wherein the read unit includes or is linked to means for comparing a 30 
code carried by a container with a signal related to currenttime. 

47. A system as claimed in claim 46, wherein the control means further includes means for cfelaying a 
container until an acceptable result is achieved by the comparing means. 

48. A system as claimed in any of claims 40 to 47, wherein the control means is programmable so that an 

35 acceptable delay may be scored in memory. 35 

49. A system as claimed in any of claims 40 to 48, wherein the container conveying means includes 
means for storing and conveying containers at a rate appropriate to said predetermined minimum time, and 
means for storing and conveying additional containers. 

50. A system as claimed in any of claims 40 to 49, incorporating a system as claimed in any of claims 1 to 

40 25. 40 

51 . Asystem substantially as herein described with particular reference to Figures 1 to 3 or Figures 4 to 9 
of the accompanying drawings. 
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